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a b s t r a c t
Objective: Telephone-CPR (T-CPR) can increase initiation of bystander CPR. We wanted to study if quality
oriented continuous T-CPR would improve CPR performance vs. standard T-CPR.
Method: Ninety-ﬁve trained rescuers aged 22–69 were randomized to standard T-CPR or experimen-
tal continuous T-CPR (comprises continuous instructions, questions and encouragement). They were
instructed to perform 10min of chest compressions-only on a manikin, which recorded CPR perfor-
mance in a small, conﬁned kitchen. Three video-cameras captured algorithm time data, CPR technique
and communication. Demography and training experience were captured during debrieﬁng.
Results:Participants receiving continuousT-CPRdelivered signiﬁcantlymorechest compressions (median
1000 vs. 870 compressions, p=0.014) and compressed more frequently to a compression rate between
90 and 120min−1 (median 87% vs. 60% of compressions, p<0.001), compared to those receiving standard
T-CPR. This also resulted in less time without compressions after CPR had started (median 12 s vs. 64 s,
p<0.001), but longer time interval from initiating contact with dispatcher to ﬁrst chest compression
(median 144 s vs. 84 s, p<0.001). There was no difference in chest compression depth (mean 47mm vs.
48mm, p=0.90) or in demography, education and previous CPR training between the groups.
Conclusion: In our simulated scenario with CPR trained lay rescuers, experimental continuous T-CPR gave
better chest compression rate and less hands-off time during CPR, but resulted in delayed time to ﬁrst
chest compression compared to standard T-CPR instructions.
he Au© 2013 T
. Introduction
Quality of bystander cardiopulmonary resuscitation (CPR)
ffects survival from out-of-hospital cardiac arrest,1–3 and medical
mergency dispatcher (MED) telephone CPR (T-CPR) instructions
o callers increase bystander CPR rates.4–6 T-CPR instructions were
riginally intended to initiate CPR by bystanders with little or no
raining, butmaybeequally important for the largegroupof trained
ystanders who panic and fail to start CPR.7 In addition, T-CPR can
mprove CPR quality for trained bystanders.8
When T-CPR started in Seattle in 1983,9 landline phones had
o speaker function and the phone was often not next to the
atient. Today, mobile phones can be brought to the patient, and
peaker function enables dispatchers to continuously coach CPR
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performance. The increasing importance of dispatchers in chain of
survival is reﬂected in two recent scientiﬁc statements.10,11
We have previously studied CPR capabilities of trained lay
people with and without T-CPR12,13 and reported that CPR qual-
ity improved or did not deteriorate over 10min with dispatcher
assistance. However, inappropriate compression rate, poor res-
cuer position and wrong hand placement14 suggest some room for
improvement.
We developed a set of experimental continuous T-CPR instruc-
tions with initial instructions aiming to remove obstacles and
improve chest compression technique, followed by CPR quality
coaching. We hypothesized that for trained rescuers these instruc-
tions would give better chest compressions and more effective use
of time than standard T-CPR.
2. Method
2.1. Study design
Open access under CC BY-NC-ND license.This quality of resuscitation study in a simulated cardiac arrest
scenario was randomized for standard vs. continuous T-CPR and
for two different courses. The ﬁrst course (MiniAnne, Laerdal
-NC-ND license.
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edical, Norway) is 30min of video self-instruction, and the main
earningobjectives are chest compressionswithventilations (30:2),
ompressions-only CPR and recovery position. It does not include
-CPR. The second course (Rescuer School – Chest compressions,
aerdal Medical, Norway) is a new one hour class including 30min
f video self-instruction followed by role play and debrieﬁng. The
ain learning objective is compressions only with T-CPR. Both
ourses adhere to the 2005 guidelines for chest compression depth
4–5 cm) and rate (100min−1).15
In this reportweonlypresent data for standard vs. continuous T-
PR, thus in each of these two groups half the participants attended
iniAnne and half attended the Rescuer School course, simulating
ore closely the expected differences in caller competency.
.2. Study participants and ethics
Adult lay people from two local companies were offered free
PR group training andwere invited to participate in our study. Ten
onths after training the companies were contacted, and partici-
ants signed up for the test. No test format details were provided,
nd written consent was obtained on arrival at the test site. Data
andling and personal integrity concerns were approved by the
ppropriate body at Oslo University Hospital (project 2011/18107).
.3. Dispatcher instructions (Table 1)
Both standard Norwegian T-CPR instructions16 and the experi-
ental continuous T-CPR instructions aim at chest compressions-
nly CPR at a rate of 100 per minute. Both include a set of
re-CPR instructions (before ﬁrst compression) followed by intra-
PR instructions.
.3.1. Standard T-CPR16
The pre-CPR instructions comprise assessment of breathing and
nitiation of chest compressions with hand placement in the mid-
le of chest. It does not include activation of speaker function
r removal of obstacles. The intra-CPR instructions include a few
djustments of compression rate and minor encouragement, and
he rescuer performs CPR most of the time without dispatcher
nvolvement.
.3.2. Continuous T-CPR
These instructions are developed from our previous
rotocol13,14 with changes based on observations,13,14 research17
nd numerous pilot tests with the intention to better clarify to the
aller what to do and how. Speaker function activation is a premise
or continuous dispatcher-rescuer teamwork, and our previous
tudy14 revealed that the elderly manage to communicate with
ispatchers and perform CPR simultaneously using the speaker
unction. Hence, the new instructions include speakerphone
ctivation. Also, in the previous study participants usually did not
emove obstacles, and consequently more than half initially failed
o sit lateral to the chest, and half placed their hands too low on
he sternum.14 We therefore introduced instructions to remove
bstacles. Breathing assessment is often misinterpreted, and the
nstructionswere therefore extended.Wehavepreviously reported
hat instructions to kneel down astride the arm with hands placed
etween the nipples improved hand placement,17 and we included
his in the continuous T-CPR. The intra-CPR instructions included
epeated communication comprising continuous instructions and
uestions on CPR technique, time information and encouragement
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2.4. Test situation
Single participants were accompanied to a constructed apart-
mentat SAFER (StavangerAcutemedicineFoundation forEducation
and Research)13,14 and were informed that inside a patient needed
help. They were instructed to do what they thought was best, and
received a telephone number for “medical emergency dispatch”
(MED). They entered the apartment alone with their personal
mobile phone. A dressed Resusci Anne Skillreporter (Laerdal Med-
ical, Norway) manikin modiﬁed as described by Nysaether et al.18
and arranged as described by Neset,12 was located in a conﬁned
kitchen between a table, chair and fridge.We expected participants
to call MED as the manikin showed no signs of life. The dispatcher
interrogated the rescuer and after cardiac arrest was concluded
instructed the rescuer to start CPR. After 10min of CPR, participants
were debriefed and received a small gift.
2.5. Data collection
Demographics and training experience data were collected dur-
ing debrieﬁng. A computer recordedmanikin CPR data, whichwere
later analyzed using a custom Matlab R2010a (Mathworks, Natick,
MA) routine. Chest compressiondepthwasmeasured relative to the
chest neutral position. “Hands-off time” was deﬁned as the accu-
mulated time of intervals between compressions exceeding 1.5 s
during 10min of CPR. Adequate compression rates were deﬁned as
instantaneous rates between 90 and 120min−1, and summarized
per episode as the proportion of chest compressions meeting this
criterion.19
Twoceiling cameraswith cranial and inferiormanikinviewsand
a cranial viewﬂoor-level camera captured algorithm timedata, CPR
technique, and communication with dispatcher. Audio and video
recordings were synchronized and reviewed using Vegas Pro 11.0
(Sony Creative Software, Middleton, WI) and were used to deter-
mine time intervals from established dispatcher contact (t1) to:
• t2: Speaker function activated
• t3: Breathing assessed
• t4: Conclusion cardiac arrest
• t5: First chest compression after cardiac arrest conclusion
Audio and video analyses were performed by one person (TBS).
In cases of uncertainty, she conferred with another author (JKJ or
HM).
2.6. Power analysis, randomization and statistical analysis
Study sizewas calculatedbasedonprevious studies13 andpilots,
in addition to participant availability considerations. A change in
compression rate of ≥15min−1 and a decrease in leaning by 2mm
were considered a relevant difference. With statistical power of
80% and two-sided alpha level of 0.05, minimum numbers of par-
ticipants in each group were found to be 17 and 26, based on
compression rate and leaning, respectively. We aimed for 25 par-
ticipants in each of four groups (two courses and two sets of
instructions), providing 50 participants in each of the two dis-
patcher instruction groups.
A researcher outside the project performed computer-based
randomizationofdispatcher instructionswithout replacement. The
researcher accompanying test participants was blinded for train-
ing background and dispatcher instruction randomization, and the
dispatcher was blinded for training. Researchers were blinded for
training background during CPR performance analysis.
Continuous outcome variables were compared using
Mann–Whitney U-test or t-test and presented as median and
interquartile range [25th percentile, 75th percentile] or mean
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Table 1
Dispatcher protocol.
Instruction topic Standard T-CPR instructions Continuous T-CPR instructions
Pre-CPR instructions
Location of patient (1) Medical emergency response, what can I do for
you?
(2) Where is the patient, what’s the address?
(3) Tell me what has happened?
(4) How old is the patient?
(5) Ok, I will help you. Don’t hang up
(1) Medical emergency response, what can I do for you?
(2) Where is the patient, what’s the address?
(3) Tell me what has happened?
(4) How old is the patient?
(5) Ok, I will help you. Don’t hang up
Activate the speaker function (6) I can see you’re calling from a mobile phone. Do you know how to
activate the speaker function?
(7) If yes: Activate the speaker function and tell me when you’re ready
(8) If no: Look at the screen on your telephone. Do you see a speaker
symbol? If so, press the symbol (or the button close to it).
Tell me when you’re ready.
(9) Place the telephone on the ﬂoor in front of you, so we can hear each
other. Don’t hang up!
Can you hear me?
Patient position (6) Place the patient on its back (10) Is the patient lying on its back?
Remove obstacles (11) Can you remove obstacles such that you have a good access to the
patient?
Open airways (7) Tilt the head backwards and lift the chin. Keep the
head in this position
(12) Lay the patient’s arm which is closest to you, straight out from the
body. Kneel down by the patient and place one knee on each side of
the arm
(13) Place one hand on the forehead and bend the head backwards
while you lift the chin with the other hand
Identify cardiac arrest (8) Bend down and ﬁnd out if the patient is breathing
normally
(14) Bend down with your ear close to the mouth and look down
toward the chest to see if it rises and falls, and if you hear normal
breathing sounds
(15) (If the answer is “no”, continue)
(9) You need to start resuscitation! I will help you. The
ambulance is on its way
(10) Listen to me
Place the patient on its back on the ﬂoor
(11) Kneel beside the chest
(16) You need to start chest compressions. Listen to me!
(17) If it is easy to remove clothes from the chest, do so now! (e.g. pull
down the zipper)
Intra-CPR instructions
Initiate chest compressions (12) Place one hand in the middle of the chest and the
other on top
(13) Push hard and deep – 30 times in fast pace
1–2–3–4–5–6
(14) Count out loud!
(15) Then come back to me
(16) If rescuer counts out loud and push too slow/fast
(17) You need to push faster
(18) You need to push slower
(18) Find the midpoint between the nipples and place your hands on
top of each other. “Have you done that now?”
(19) Push hard and deep, in rapid pace. Count out loud together with
me 1–2–3–4–5–6–7–8–9
(20) Good! Continue with only compressions Continue in this pace
(21) Keep performing chest compressions while I’m talking to you
Check breathing (19) Has the patient started breathing normally now?
Improve CPR quality (20) Keep doing chest compressions until you see signs
of life or the ambulance arrives. The ambulance will
arrive in 10min. It is good enough to do only chest
compressions
(21) Let me know if you become exhausted
(22) Don’t hang up until I say so
(23) Count out loud and tell me if there is something
you do not manage
(22) Are you pushing with straight arms?
(23) Are you releasing the chest completely?
(24) Are you pushing between the nipples?
(25) Are you pushing hard?
(26) Count out loud together with me again 1–2–3–4–5–6–7–8–9
Good! Continue
Time information (27) The ambulance is on its way, ca. 10min until arrival
Improve CPR quality and
encouragement
(24) If rescuer counts out loud and push too slow/fast
(25) Can you push faster?
Can you push slower?
(28) Give encouragement and question on CPR technique about every
20–30 s
(29) Count out loud together with me again
1–2–3–4–5–6–7–8–9–Good! Continue
(30) Are you pushing between the nipples?
(31) Remember to push even though I’m talking to you
(32) Are you pushing hard?
(33) Are you pushing with straight arms?
(34) Are you releasing the chest completely between the
compressions?
(35) Count out loud together with me again 1–2–3–4–5–6–7–8–9
Good! Continue
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Table 1 (Continued)
Instruction topic Standard T-CPR instructions Continuous T-CPR instructions
Time information (26) You’re doing well, keep up with the chest
compressions. The ambulance is on its way
(27) Hold on! It’s only 5min until the ambulance
arrives
(28) You need to keep doing CPR
(36) It’s only 5min until ambulance arrival. Keep it up!
Encouragement (37) You’re doing well, keep doing chest compressions
(38) Hold on! It’s only X minutes until ambulance arrival
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±standard deviation) depending on data distribution. Categor-
cal data were compared using Chi-square test or Fisher exact
est. Time spent was compared separately for the pre-CPR and
ntra-CPR intervals (Fig. 2). Effects of pre-CPR instructions were
ompared, and CPR performance was analyzed for the intra-CPR
nterval (Fig. 2). The inclusion criterion for CPR analysis was chest
ompressions performed after dispatcher contact.
. Results
The initial CPR training was completed by 161 lay people,
nd 95 participants (Fig. 1 and Table 2) aged 22–69 years volun-
arily returned approximately one year later for testing, November
011–January 2012. There were no signiﬁcant differences in
emography, education or previous CPR training (Table 2).
Behavior and time management pre- and intra-CPR and intra-
PR performance are presented in Table 3.
Five participantswere excluded fromCPR analysis (Fig. 1). Three
tandard T-CPR group participants claimed the manikin started
reathing and placed it in recovery position, and one participant
iscontinued after 2min of CPRdue to recent arm surgery. One con-
inuous T-CPR group participant group never called the emergency
esponse number.
.1. Pre-CPR interval: instructions and use of time (Table 3)
MorecontinuousT-CPRgroupparticipants activated the speaker
unction and removed obstacles (chair or table) as they were
nstructed to do. This combined with instructions to kneel astride
he arm, resulted in increased time elapsed fromdispatcher contact
t1) to breathing assessment initiation (t3) to cardiac arrest conclu-
ion (t4) and to ﬁrst chest compression (t5). Eighty-eight percent of
he difference in time elapsed occured before t3.
.2. Intra-CPR interval: CPR performance (Table 3)
Participants who received continuous T-CPR delivered more
hest compressions and compressed more often between 90 and
20min−1, resulting in less “hands-off time” after CPR had started,
ompared to the standard T-CPR group. Fewer participants in the
ontinuous T-CPR group compressed above 120min−1, compared
o the standard T-CPR group (1 of 45 vs. 11 of 45, p=0.02). The
ean compression rate did not differ between the groups, but
ncreased from the 1st to the 10th minute both with continu-
us (99–112min−1, p<0.001) and standard T-CPR (99–113min−1,
= 0.002).
Hand placement was correct in both groups throughout the
xperiment, and there were no differences in mean chest compres-
ion depth between the groups with a decay from 51 to 46mm
nd 51 to 45mm (p<0.001) from the 1st to the 10th minute with
ontinuous and standard T-CPR, respectively.
For the standard T-CPR group, participants with speaker func-
ion activated performed more chest compressions (mean 912 vs.(39) You need to keep doing chest compressions
g the scenario.
742, p=0.029) with less “hands-off time” (mean 84 s vs. 143 s,
p=0.037) at a higher compression rate (mean 111min−1 vs.
101min−1, p=0.049) than those who did not.
3.3. Use of time in overall scenario
There was no difference in total “hands-off time” from dis-
patcher contact to cessation of CPR (158 s vs. 165 s, p=0.81) for
continuous and standard T-CPR, respectively.
4. Discussion
CPRperformancewas satisfactorybothwith standardT-CPRand
continuous T-CPR leaving little room for improvement. Nonethe-
less, continuous T-CPR gave signiﬁcantly better compressions
performance. The ﬁrst chest compression occurred earlier with
standard T-CPR, but with more “hands-off time” during the ensu-
ing CPR. This study conﬁrms our previous ﬁndings that adult lay
people are capable of performing 10min of high quality CPR,12–14
now instead with added features of ﬁnding the patient and calling
for help using personal phones.
The more comprehensive instructions provided to the continu-
ous group delayed initiation of chest compressions, but improved
CPR quality thereafter, indicate that briefer, simpler pre-CPR
instructions combinedwith continuous intra-CPR instructionsmay
have the best potential for swift start of quality CPR.
Participants performeddeeper chest compressions compared to
ourpreviouslypublisheddata in elderly laypersons.12,13 Thismight
be due to study population differences. In our previous studies the
participants were a mix of actively working, retired and disabled
pensioners. Thepresentparticipantswereall partof theadultwork-
ing force, andHauff et al. found that 47% of rescuers are 36–65 years
old, similar to our selection.20
4.1. Can more extensive pre-CPR interval instructions be justiﬁed?
Yang reported a 2min interval from dispatcher contact to ﬁrst
chest compression in a simulation study,21 compared to our 2.5
and 1.5min for continuous and standard T-CPR, respectively. On
the other hand, Van Vleet reported 4min from real incidents.22 A
few extra instructions might be justiﬁed if CPR quality improves, as
good vs. poor quality bystander CPR has been reported to increase
survival by a factor of more than three.2,3,23 On the other side, each
minute spent before bystanders initiate CPR is estimated to reduce
survival by ca. 2.3%.24
4.1.1. Removing obstacles and kneeling astride the arm
We could not conﬁrm our previous ﬁndings that participants
who did not remove furniture subsequently placed their hands too
low.14 Fewer participants with standard T-CPR removed obstacles,
but this did not negatively impact hand placement. It would appear
that our simulation failed to block patient access sufﬁciently to see
an effect of removing obstacles. The worse hand placement in the
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Completed CPR training:
MiniAnne or Rescuer school
n = 161
Randomization
dispatcher 
assistance
Continuous T-CPR
N = 46
Standard T-CPR
N = 49
Did not sign up for study, n= 66
Reasons:
Left the company or maternity leave, n= 28
Injury, n = 2
Do not have time to participate, n= 6
English speaking, n= 6 
Unknown, n = 21
Unable to contact participant, n=3
Returned to participate in the study
n = 95
Included in analysis
n = 45
Excluded.  
Did not call 113, n=1
Included in analysis
n = 45
Excluded.  
Manikin is breathing, n=3
Injured arm(surgery), n=1
Fig. 1. Consort diagram. Consort diagram illustrating the participation and randomization in the study.
Fig. 2. Scenario. The scenario starts with the pre-CPR interval which comprises instructions to identify cardiac arrest and prepare for CPR. First chest compression after
medical emergency dispatcher (MED) has concluded cardiac arrest marks the start of intra-CPR period. During the intra-CPR interval continuous telephone-CPR (T-CPR)
instructions comprise frequent instructions and questions on CPR technique, time information and encouragement, while standard T-CPR instructions comprise brief time
information and encouragement (Table 1).
Table 2
Demography, education and CPR training history of participants.
Standard T-CPR (n=45) Continuous T-CPR (n=45) p-Value
Age 46±11 44±11 0.51
Gender – Female 37 35 0.60
Completed education
Elementary/high school 10 7 0.42
Lower university grade 26 22 0.40
Higher university grade 9 16 0.10
CPR training history
1 course 31 31 1.00
2 courses 10 9 0.80
3+ courses 4 5 1.00*
* p-Value from Fisher’s exact test.
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Table 3
Results for standard T-CPR vs. continuous T-CPR.
(n) Standard T-CPR (n) Continuous T-CPR p-value
Pre-CPR interval
Instructions effect on behavior
Speaker phone activation (n)* (45) 33 (45) 43 0.004
Obstacle removal (n)* (45) 31 (45) 42 0.003
Sitting lateral to the chest (n)* (45) 37 (45) 41 0.22
Outerwear removal (n)* (45) 12 (45) 43 <0.001
Time from dispatcher contact (t1) to . . .
Speaker activation, t2 (s)** (33) 36 [0, 55] (43) 42 [0, 51] 0.76
Breathing assessment, t3 (s)** (32) 50 [43, 68] (39) 103[99, 126] <0.001
Cardiac arrest conclusion, t4 (s)** (45) 60 [48, 75] (45) 118 [104, 136] <0.001
Intra-CPR interval
1st chest compression, t5 (s)** (45) 84 [71, 101] (45) 144 [129, 164] <0.001
Chest compression quality
Total compressions** (45) 870 [699, 1077] (45) 1000 [944, 1084] 0.014
Adequate rate (90–120) (% of total)** (45) 60 [39, 85] (45) 87 [69, 95] <0.001
Rate (compressions per minute)*** (45) 108±16 (45) 106±8 0.41
Hands-off time (s)** (45) 64 [37,160] (45) 12 [3,26] <0.001
Correct hand position (% of total) (45) 99.7 [98.2, 100] (45) 100 [99.8, 100] 0.001
Absolute depth (mm)*** (45) 48±5 (45) 47±5 0.90
Depth≥40mm (% of total compr)** (45) 89 [64,97] (45) 80 [60,98] 0.83
Leaning (mm)*** (45) 4±2 (45) 4±2 0.15
Compression quality, 1st vs. 10th minute
Compression rate, 1st minute (min−1)*** (45) 99±15 (45) 99±14 0.91
Compression rate, 10th minute (min−1)*** (44) 112±24 (45) 112±11 0.80
Correct hand position 1st min (% of total)** (45) 100 [96, 100] (45) 100 [100, 100] 0.007
Correct hand position 10th min (% of total)** (44) 100 [100, 100] (45) 100 [100, 100] 0.18
Absolute depth 1st minute (mm)*** (45) 51±5 (45) 51±6 0.99
Absolute depth 10th minute (mm)*** (44) 45±6 (45) 46±5 0.76
Results for instructions effect on behavior and time management in Pre-CPR interval, CPR performance development over time during the Intra-CPR interval.
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revious study,14 may also be causedbyolder participantswith less
exibility. The new instructions to sit astride the arm might beneﬁt
lder rescuers, and obstacle removal could be more important for
atients collapsing in their homes.
.1.2. Breathing assessment
Standard instructions assume the rescuer knows how to check
nd identify abnormal breathing, while the new more compre-
ensive instructions for breathing assessment were intended to
mprove recognitionof agonal breathing,which is often interpreted
s normal breathing.5 Breathing assessment in real life situations is
ore time consuming20 than in our non-breathing manikin simu-
ation, and hence the effect of the new instructions should be tested
n a more realistic environment.
Protocols for breathing assessment vary. Norwegian standard
PR training courses teach bystanders to open airways and assess
reathing before calling, even though dispatchers following the
tandardT-CPRprotocolwill askyou to repeat theprocedure.16 Per-
orming this procedure twice before starting chest compressions
auses long time delays and the importance of thorough assess-
ent is questionable as chest compressions to patients not in arrest
re rarely harmful.25,26
.2. Can more quality oriented intra-CPR instructions be justiﬁed?
.2.1. Total compressions, compression rate control and
hands-off time”
The continuousT-CPRgroupwas frequently instructed to “count
ompressions out loud with me”. This group was able to convert
he instructions into a steady compression rate with less variabil-
ty from the instructed 100 per minute, avoiding pauses, resulting
n more compressions delivered during the intra-CPR interval. The.
itney U-test.
lack of follow-up questions in the standard T-CPR group givesmore
opportunity for the participants to decide what to do, and four
times as many had “hands-off time” of more than 20% (i.e. 2min)
than with continuous T-CPR. Qualitative “hands-off time” period
observations revealed activities such as checking for breaths, stop-
ping CPR while communicating with dispatcher, and ventilations
attempts. This indicates the need for decisive dispatcher leadership
to avoid undesired activities.
4.2.2. Compression depth and hand placement
Both groups started with very deep chest compressions and
completed 10min within guidelines 2005 recommendations.15
This agrees with our previous ﬁndings for lay adults,12,13 in con-
trast to other reports of rapidly deteriorating chest compressions
by lay persons.27–29 The standard T-CPR results also allowed little
room for improvement, and we could not test potential effects of
the new instructions to push hard.
During debrieﬁng participants stated that reminders of hand
placement and pushing hard were useful, although standard T-CPR
participants also complied without reminders. The effectiveness of
these instructions should therefore be explored in a study group
with a higher potential for improvement.
4.2.3. Participants performing 30:2
Despite instructions to perform only chest compressions, seven
standard T-CPR and three continuous T-CPR group participants
decided to perform compressions and ventilations (30:2). This
resulted in fewer compressions (median 624 vs. 1000, p<0.001)
and more “hands-off time” (median 244 s vs. 27 s, p<0.001), and
only three managed at least 80% successful ventilations (>500ml of
air15). This reinforces the need for decisive dispatcher leadership,
and the need for ventilation quality control.
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.2.4. Compressions before calling for help
Thirteen participants started CPR before calling for help. This
emonstrates ability to act, but delays professional response. Cur-
ent ERC guidelines15,30 and CPR training courses teach bystanders
o have someone else call for an ambulance and to start CPR alone
nd may explain why so many jumped right into chest compres-
ions.
. Limitations
The age distribution of our trained working adults represents
7% of bystanders, and is not complete as 41% of bystanders are
bove 65 years old.20 Studies on the latter age group might give
ifferent results. Performance in a simulation may not predict
ehavior in a real situation. Further research should be conducted
o explore the dispatcher-rescuer teamwork.
Dispatcher – rescuer communication was in Norwegian, and a
ranslated version (Table 1) might include semantic and cultural
ifferences which require re-validation prior to implementation
n a new setting. The video evaluations are based on single rater
bservations.
. Future perspectives
Our results illustrate that dispatcher instructions can improve
nd verify CPR quality for trained lay rescuers in a simulated setting
hileCPR is ongoing.Asmobilephones are carriedbyalmost every-
ne now, dispatcher teamwork should be part of all lay rescuers
PR training. It is reasonable to include T-CPR also in dispatcher
raining, as most dispatchers do not provide T-CPR instruction very
requently. How to optimize T-CPR instructions and best train dis-
atchers for swift CPR initiation and to control CPR quality needs
urther investigations.
. Conclusion
In our simulated scenario, experimental continuous T-CPR by
PR trained lay rescuers gave better chest compression rate and
ess “hands-off time” during CPR, but resulted in delayed time to
rst chest compression compared to standard T-CPR instructions.
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